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(54) RADIO RECEIVER FOR DOUBLE CONVERSION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radio 
receiver of a double conversion system provided with 
high reception sensitivity and excellent interference 
characteristics. 

SOLUTION: This radio receiver is provided with an up 
converter part 6 for converting reception signals to first 
intermediate frequency signals, a down converter part 9 
for converting the first intermediate frequency signals 
converted in the up converter part 6 to second 
intermediate frequency signals, a tuner circuit A for 
amplifying and detecting the second intermediate 
frequency signals converted in the down converter part 9 
and outputting them as audio signals and a control circuit 
B for controlling the tuner circuit A. Also, an antenna 
tuning circuit 3 provided with a tuning coil 20 and a 
variable capacitance diode 21 is provided in the tuner 
circuit A and the control circuit B inputs a control 
voltage corresponding to a desired reception frequency to 
the antenna tuning circuit 3, changes the capacity of the 
variable capacitance diode 21 and tunes the antenna tuning circuit 3 to the radio waves of the 
desired frequency. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The up converter section which changes into the 1st intermediate frequency the 
frequency of the electric wave which consisted of the 1st local oscillation circuit and the 1st 
mixer circuit, and was received with the antenna, It has the down converter section which 
changes into the 2nd intermediate frequency the 1st intermediate frequency which consisted of 
the 2nd local oscillation circuit and the 2nd mixer circuit, and was changed in the above- 
mentioned up converter section. In the radio receiving set which has the tuner circuit which 
detects while amplifying the 2nd intermediate frequency signal outputted from this down 
converter section, and is outputted as an audio signal, and the control circuit which controls this 
tuner circuit Between the above-mentioned antenna and a tuner circuit, the antenna tuning circuit 
which has a tuning coil and variable capacitance diode is prepared. The above-mentioned control 
circuit inputs the control voltage corresponding to desired received frequency into the above- 
mentioned antenna tuning circuit. The radio receiving set of the double conversion method 
characterized by changing the capacity of the above-mentioned variable capacitance diode, 
aligning the electric wave of a desired frequency with the above-mentioned antenna tuning 
circuit, and making it input into the 1st mixer circuit of the above. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the radio receiving set of a double conversion 
method, and the radio receiving set of the double KOMBASHON method which has an antenna 
tuning circuit in detail. 
[0002] 

[Description of the Prior Art] Conventionally, the radio receiving set of a double conversion 
method as shown in the block diagram of drawing 2 is proposed. This radio receiving set 
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receives the electric wave sent from the broadcasting station with an antenna 1, and amplifies the 
received electric wave by RF amplifier 2, the input signal of a high frequency is removed with a 
low pass filter 35, it is inputted into the 1st mixer circuit 5, it is mixed with the oscillation signal 
OS 1 of the 1st local oscillation circuit 4, and the input signal RF which passed the low pass filter 
35 is changed into the 1st 10.7MHz intermediate frequency signal IF 1. Although the 1st 
changed intermediate frequency signal IF 1 is inputted into the 2nd mixer circuit 8 The 
10.25MHz oscillation signal OS 2 outputted to this 2nd mixer circuit 8 from the 2nd local 
oscillation circuit 7 based on the clock of the 10.25MHz crystal oscillator 17 is inputted. It is 
mixed with the 1st intermediate frequency signal IF 1, and is changed into the 2nd 450kHz 
intermediate frequency signal IF 2. After the 2nd changed intermediate frequency signal IF 2 is 
amplified with the 2nd intermediate frequency signal amplifier 10, it is detected in a detector 
circuit 1 1, is outputted as an audio signal, is adopted from **, such as tracking loess and LW 
reception, and the property excellent in cost performance, and has spread. 
[0003] 

[Problem(s) to be Solved by the Invention] however , since an input signal had adopt antenna un- 
align except for an input signal higher than the frequency band to receive by the low pass filter , 
the input signal an input signal received the radio receiving set of an above-mentioned double 
conversion method by the antenna be in the condition that the electric wave of other broadcasting 
stations be also input into a tuner circuit in addition to the broadcasting station to wish , and 
since it became easy to be influence of other electric waves , an input signal included a problem 
in sensibility and an active jamming property . 

[0004] This invention cancels the above-mentioned trouble and let it be the technical problem to 
offer the radio receiving set of a double KOMBASHON method equipped with high receiving 
sensibility and the outstanding active jamming property. 
[0005] 

[Means for Solving the Problem] In order to solve said technical problem, the radio receiving set 
of the double conversion method concerning this invention The up converter section which 
changes into the 1st intermediate frequency the frequency of the electric wave which consisted of 
the 1st local oscillation circuit and the 1st mixer circuit, and was received with the antenna, It has 
the down converter section which changes into the 2nd intermediate frequency the 1 st 
intermediate frequency which consisted of the 2nd local oscillation circuit and the 2nd mixer 
circuit, and was changed in the above-mentioned up converter section. In the radio receiving set 
which has the tuner circuit which detects while amplifying the 2nd intermediate frequency signal 
outputted from this down converter section, and is outputted as an audio signal, and the control 
circuit which controls this tuner circuit Between the above-mentioned antenna and a tuner circuit, 
the antenna tuning circuit which has a tuning coil and variable capacitance diode is prepared. It is 
characterized by for the above-mentioned control circuit inputting the control voltage 
corresponding to desired received frequency into the above-mentioned antenna tuning circuit, 
and changing the capacity of the above-mentioned variable capacitance diode, aligning the 
electric wave of a desired frequency with the above-mentioned antenna tuning circuit, and 
making it input into the 1st mixer circuit of the above. 
[0006] 

[Embodiment of the Invention] The antenna 1 which receives the electric wave which drawing 1 
showed the block diagram of the radio receiving set (henceforth a radio receiving set) of the 
double conversion method concerning this invention, and was sent from the broadcasting station, 
RF amplifier 2 which amplifies the electric wave received with the antenna 1, and the antenna 
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tuning circuit 3 which is aligned with the received frequency of the received electric wave, and 
separates the electric wave of a desired frequency, The up converter section 6 which changes into 
the 1st intermediate frequency the received frequency which consisted of the 1st local oscillation 
circuit 4 and the 1st mixer circuit 5, and was aligned in the above-mentioned antenna tuning 
circuit 3, It has the down converter section 9 which changes into the 2nd intermediate frequency 
the 1st intermediate frequency which consisted of the 2nd local oscillation circuit 7 and the 2nd 
mixer circuit 8, and was changed in the above-mentioned up converter section 6. The 2nd 
intermediate frequency signal changed in this down converter section 9 is amplified with the 2nd 
intermediate frequency signal amplifier 10, and it consists of control circuits B which control the 
tuner circuit A which detects in a detector circuit 1 1 and is outputted as an audio signal, and this 
tuner circuit A. 

[0007] The antenna tuning circuit 3 is an LC tuning circuit which has a tuning coil 20 and 
variable capacitance diode 21, and it is the thing which enabled it to take out the input signal RF 
which was aligned with the frequency of the broadcasting station which he wishes by changing 
the direct current voltage impressed to variable capacitance diode 21, and changing capacity, and 
was aligned, and the direct current voltage to apply is constituted so that it may be supplied from 
a control circuit B. 

[0008] The up converter section 6 which changes into the 1st intermediate frequency signal IF 1 
of the 1st intermediate frequency (10.7MHz) the frequency of the input signal RF which the 
tuner circuit A consisted of the 1st local oscillation circuit 4 and the 1st mixer circuit 5, and 
received with the antenna 1, The down converter section 9 which changes into the 2nd 
intermediate frequency signal IF 2 of the 2nd intermediate frequency (450kHz) the 1st 
intermediate frequency signal IF 1 which consisted of the 2nd local oscillation circuit 7 and the 
2nd mixer circuit 8, and was changed in the above-mentioned up converter section 6, It is the 
thing equipped with the 2nd intermediate frequency signal amplifier 10 which amplifies the 2nd 
intermediate frequency signal IF 2 changed in this down converter section 9, and the detector 
circuit 1 1 which detect the 2nd amplified intermediate frequency signal IF 2, and output by 
making it an audio signal. What is necessary is for this tuner circuit just to consist of IC-ized 
tuners LSI. 

[0009] A control circuit B A PLL circuit, an A/D converter, a D/A converter, It consists of 
microcomputers equipped with memory, the counter, the I/O interface, etc. The displays 16, such 
as LCD which displays the frequency of the key switch 1 5 which chooses a desired broadcasting 
station, and the selected broadcasting station etc., are connected. The control signal (control 
voltage) VT 2 for separating the frequency of the broadcasting station chosen with the key 
switch 15 is outputted to the antenna tuning circuit 3, and it is made to make it side with the 
electric wave of a desired broadcasting station. In addition, DSP (Digital-Signal-Processor) 
which is not limited to a microcomputer and specialized in digital signal processing is sufficient 
as a control circuit B. 

[0010] In addition, in drawing 1, a sign 22 is a level shifter, and in the case of 5V, 3V, etc., more 
than it, the electrical potential difference of VT2 should just prepare [ the supply voltage of a 
control circuit (microcomputer) ] it, when required. 

[001 1] If the frequency of the broadcasting station from which an operator wants to operate and 
hear a key switch 15 is set according to the radio receiving set of the above-mentioned 
configuration, the set frequency will be displayed on LCD 16 which is a display. And the control 
voltage VT 2 corresponding to the set frequency is outputted from a control circuit B, the 
outputted control voltage VT 2 is impressed to the variable capacitance diode 21 of the antenna 
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tuning circuit 3, it can be made to align with the frequency of a broadcasting station to hear 
tuning frequency, when the capacity of variable capacitance diode 21 changes corresponding to 
applied voltage, and the input signal RF of the frequency is inputted into the 1st mixer circuit 5. 
This control voltage VT 2 is designed based on the C-V characteristic curve (R> drawing 2 2 
reference) which shows the relation of the capacity pair electrical potential difference of variable 
capacitance diode, beforehand, the table 26 of frequency pair control voltage data is created in 
memory 25, and reads in a table 26 the control voltage data corresponding to the frequency of the 
broadcasting station chosen with the key switch 15, and should just change the read control 
voltage data into control voltage VT 2 by DA converter 27. 

[0012] In addition, when an alignment property wants to align strictly with the control voltage of 
VT2, that what is necessary is just to control VT2 therefore, received frequency is made to seek 
beforehand, and each of that frequency may make the peak hold memory 3 1 memorize VT2 
which takes maximum, and may read and use VT2 from the peak hold memory 3 1 again at the 
time of reception until it becomes the maximum output of S meter 30 of the tuner circuit A, as 
shown in drawing 3 . 

[0013] On the other hand, a control circuit B outputs control voltage VT 1 to the 1st local 
oscillation circuit 4. this control voltage VT 1 is impressed to the variable capacitance diode (not 
shown) of the 1st local oscillation circuit 4, and the oscillation signal OS 1 of the frequency of 
the sum of the frequency of an input signal RF and the frequency (10.7MHz) of the 1st 
intermediate frequency signal IF 1 makes it » having — the 1st mixer circuit 5 — an input signal 
RF - ** - it is both inputted. This control voltage VT 1 reads an OSC frequency (10.7 MHz+fi) 
at a counter 28, it is the so-called frequency PLL circuitry (PLL circuit 29) so that it may be set 
to 10.7MHz, and it should just supply control voltage VT 1. 

[0014] The 1st mixer circuit 5 changes and outputs the inputted input signal RF to the 1st 
10.7MHz intermediate frequency signal IF 1. This 1st intermediate frequency signal IF 1 is 
inputted into the 2nd mixer circuit 8. Since the oscillation signal OS 2 which is 10.25MHz which 
the 2nd local oscillation circuit 7 makes based on the clock of the 10.25MHz crystal oscillator 17 
is inputted into the 2nd mixer circuit 8, this the 2nd oscillation signal OS 2 and 1st intermediate 
frequency signal IF 1 of the local oscillation circuit 7 are added, and it is changed into the 2nd 
450kHz intermediate frequency signal IF 2. This 2nd intermediate frequency signal IF 2 is 
amplified with the 2nd intermediate frequency amplifier 10, is detected by 1 1 and outputted as an 
audio signal in a detector circuit. 

[0015] As mentioned above, since it can align with the frequency of a broadcasting station to 
hear in an antenna tuning circuit, it can realize the receiving set excellent in the active jamming 
property while a specific frequency will be input into the 1st mixer circuit, it is lose that other 
electric waves, noises, etc. of a broadcasting station mix in a tuner circuit of the received electric 
wave received with the antenna like the tuner of down conversion and its sensibility property 
improves. 
[0016] 

[Effect of the Invention] Since only the input signal of a specific frequency which aligned is 
inputted into a tuner circuit after aligning with the frequency of the broadcasting station tuned in 
in the antenna tuning circuit, the input signal which was received with the antenna according to 
the radio receiving set of this invention can offer the radio receiving set equipped with the active 
jamming property which was excellent with high receiving sensibility compared with the radio 
receiving set of the conventional double conversion method which inputs an input signal into a 
tuner circuit through a low pass filter. 
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[Brief Description of the Drawings] 

[Drawing 11 The block diagram of the radio receiving set concerning this invention 
fDrawing 21 The C-V property Fig. of variable capacitance diode 
[Drawing 31 The block diagram explaining other examples of a radio receiving set 
[Drawing 4] The block diagram of the conventional radio receiving set 
[Description of Notations] 

3 Antenna Tuning Circuit 

4 1st Local Oscillation Circuit 

5 1st Mixer Circuit 

6 Up Converter Section 

7 2nd Local Oscillation Circuit 

8 2nd Mixer Circuit 

9 Down Converter Section 

20 Tuning Coil 

21 Variable Capacitance Diode 
A Tuner circuit 

B Control circuit 
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